Progress ls reported on the growth of single crystal and polycrystall
SUMMARY
Single crystal CdS and (Cd,Zn)S films were grown on (111) Ga-face GaAs substrates for experimental cells. However, difftculty has been encountered due to a non-ohmic n-CdS/n-GaAs heterojunction.
Therefore single crystal films have recently been deposited on (111) Ge for front-wall cells. The different surface morphologies for films grown on GaAs and Ge substrates are discussed. Hall mobility as a function of magnetic f ld was measured for single and polycrystalline CdS films as a first step towards relating electrical parameters to structural perfection. Efforts were made to etch the GaAs from the grown single crystal film for backwall cell construction, but the thickness of the films (~8 wm, see Table 1 ) made handling extremely difficult. Further attempts are planned to increase the thickness of the films to greater than 10 wmo To facilitate front-wall cell construction, preliminary growth experiments have been conducted on (111) Ge substrates to determine if the n-CdS/n-Ge heterojunction would provide a good ohmic back contact" CdS and (Cd,Zn)S films were deposited on Ge substrates purchased from Eagle-Picher under growth conditions similar to those for GaAs substrates.
These films, however, were non-adherent. Abdalla, Holt and Wilcox2 observed no CdS film growth on Ge substrates heated above 550°C which they attributed to sulfur attack of the Ge resulting in a pitted surface.
We have succeeded in growing epitaxial CdS and (Cd,Zn)S film on Ge by loweringthe substrate temperature to approximately 3200C at the beginning of the deposition. These results are summarized in Table 1 . Hexagonal flat-tops are dominant which is in agreement >vith CJO who showed that this morphology was the equilibrium growt::t form produced by two-dimensional nucleation. TEM studies are planned to determine the effects of substrate temperature on the defect nature and populations 1n these grown films.
A difficulty encountered in growing single crystal (Cd,Zn)S films has been cracking which occurs for layers greater than several m1crons thick. CJO also reported that CdS films thicker than 2.5 wm on SrFz .p could not be grown because either the films or the substrates would be cracked by the stresses generated by the difference in thermal expansion coefficients. Possible solutions to this thickness-dependent cracking problem are presently being investigated.
Ohmic contacts have been made to uncracked (Cd,Zn)S and the Ge substrate using alloyed In and a Ga~In eutectic respectively.
The current-voltage characteristics of the (Cd,Zn)S-Ge junction were found to be ohmic, thus allowing for front-wall cell construction. 
